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[ASM] 

a- ^o)} rtf= ^ie^ SEtt CCF ^J^l^H 

7H A/4, 3/4- A$K^Kb8- 7>*l^r ^31 = ^ ^-cfl^ QWP ^-g- *Rr 

°l-§-*H #cfl^ QWP# ^ 5£°1 , CCF^l ^s-^ 5l4» ^tfl^- -B-^m ^ 

Hi*h J±^-s)-§.o} ^ef o- ^fl, ^ «- 

BVofl rcfs. ^ ^ ^o] o. ^ oi^ j Alsj^l- ^<a) + o}- 7>^1 

4. 

£ 6 
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#efl^Efl?J ^ Jge^E^ ^{Liquid Crystal Display Device 

using a Cholesteric Liquid Crystal Color Filter} 

£ 2a, 2dtt <#7] 5. 1^ CCF ^^^^1^}^ ^ ^ 

£ 3-B- ^Sfl^ ^2f^ CCF ^5*1 cflfV 7fl^^^l 

£ 4a, 4b^r ^-71 £ 3^ ^3f^ CCF <*] M ^1 ^ ^ SlBl* i4&rMl 

5. 5^r H*!^*?] OCB ^^S^l^l^ 7fle^<y i^. 

51 6£r ^1 l ^aHH 4s. a>A>^ CCF ^M^H 7fl^^l 

£ 7£r ^"71 £ 6^ *>a}*§ ^X^l^HH, *}- <^^ofl rfl*l ^-*113<y 

51 8a, 8b^ #7l £ 6^1 ^a>^ CCF ^ £a] <i| ^ q.^^ ^ 

£ 9^ ^ 2 ^ahhi 4= CCF ^S^l^l^ 7fl^°J 

5L 10a, lOb^r ^"71 £ 9^1 CCF ^^^^1^1^ ^ q-E]-^ £^ . 
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210 : *l] 1 7)& 

214 : CCF 

218 : *)1 1 tifl^^" 

252 : o]t]]o) 

272 : 2 ufl^^- 

282 : ^^-^r 



#^ ^^V: 2003/4/12 

212 : ^NH^ 
216 : *ll 1 
250 : 2 7]4£ 
270 : ^1 2 
280 : s}-^ 



<^SA1*J-*H1 ®& ^1 t«llit^ (Choi est eric Liquid 

Crystal)^: ^e-i^S °}-%-?>}^ ^SLa1#*H (Bend Cel 1 )-ir l^^l 

*l7> ^ *M|tfl ^ r^^efloi( d i splay )^7>S ^%^Jl 9X^. 

4l^>7> ^til^ oB^ti. Dfl^^^^ ^S^l^K 0 !*}, ^^aAl^S. 
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#3^r ^* °l-8-*M ^*Rr °^^S^^l7> ^» o^Hl, 

±r 7% ^5L^ ^43°!, -H^IE^ oH^^a]^-^^ ^^>7l ^SflA^ «n£l- 0 lHf 

^7)1 sflo) sVusL, ^i^^S^o) ^^711 £-£^g-# 31*11 wfl^i e) (battery) 

nYAm on^ S Al^l #oflA^ H( 7 \^9\ *f-3±*§ z>c>l oV^. SE^ <*S. 

^ Sfe ^ ^d^JlS. ti>A> ^ e^Al^)^ m.a^ 7 >^1^ CLCCCholesteric Liquid 
Crystal )# ^ ^-g-^-S o] -g-s}^ e}-^ 1- ^ ^o.^ , ^7} 

^-f CLC a}*1HH *-8r ^nfl*} JLS «>a> ^ ^Al^ofl !4e> x^je s^ol 

<23> -#71 CLC 2] S-Ajofl cfltflA^ ^ C] Aj-xfl^l ^t^^ ( ^-cf. 

<24> #7] CLC^ <^ ^Aj-l-Sl ^(^^g)^^ ^ ^ oiq. o]e ^ q. 

Ai ^SoflA^ M-Efuj-^ ^ 7>^1 ^i^l -^Aj^ l-Rd^l l^-A^ aV^ ^7l<y 

5q^l(pitch)olcf. s]*!^ *»^#°1 cfA] aflls. ofl^l^ Tl&ls. 

^ o] 3E)^ 7 > CLC^ ^# ^*Kr 
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<25> ^, o]:A>s)^ ^7H 7)^tV s)*l<2}- CLC ^3 ^-^l-^ ^(\= 

n(avg)-pitch)°14. ( n (avg) ; ^^Ml-) 
<26> 1-<H, ^^-#^1-^ 1.5^1 CLC s)^7> 430nmtl ^-f^l ^r^ 

cfl^ 650nm7> £M ^Tfl ^cf. ZLi^Hl -N-^s}- 31 cflsflA-^ a^tr CLC ^ 

<27> o]^ f -g^s] ^<q# CLC CCF(Cholesteric Liquid Crystal Color 

Filter)^. ^=4J*M ^tH}. 

<28> £ l^r ^Efl^ tilAV^ CCF ^S^l^Hl tfl ^ 7^*^ ^£.o]cf. 

<29> JEAl^. tij-Sf ^.o], i ; 2 71^(10, 50)^1 ^s. °13£l7fl 

5tU, ^ 1 7l#(10)^ tfl^^l^ %^^(12)o) *$s$£\o] <&jl, #^#(12) 

±r ^ ^tfl^ u]n>^ ^Hfl^^ S ti> A >Al 71 ^ ^| 7Hb CCF (14) 7]- ^S]<H & 

SLV], CCF (14) ^ £^1^ *fl 1 ^^^^"(16)^1 *§s$£\°] 91 JL, A] 1 ^^^"(16) 

<30> ^-71 #^r#(12)£ CCF(14)°1H ^3-2.5- «Va>^ ^ o)$)o) ^o. ^ 

<3i> zlbIjL. X) 2 7l^r(50) vfl^-^ofl^ o^eflol ^^(52)^1 $i ji, o^o] ^ 

*r^(52) *HM|fe *fl 2 M^(54)<>1 ^£)<H ^.9.^, ^1 2 ^^^^-(54) SH^fe 
2 tiflW(56)°l $1^1, ^ 2 7l#(50)S] ^^Tr fl>**l- ^€#(60) ^ 

^^(62)ol *V3fltfljL afl^lsl^ 
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<32> .§.#3 OS, # 7 J ifl#;x> i±#€-g-(60)£: Cfl^fl \/4 3/4- k^2) 

QWPCQuarter Wave Plate)°-S °l-?-<H^c}-. 

<33> ZL^Jl, #71 ^11,2 wfl^(18, 56) A>o] ^ofl^ <^fK70H ?l\^S\o] ^rf. 



S^iLsL #4*1 ^Al^xl^ ^^l^V, #71 oleflol ^7}#(52Hm iH^Tll 
TllolH Hll^ ^ CllolBl tifl^JZl., # 7 1 ?11 0 1H afl^i ^ cflolBi tifl^ol JH^>5l^ 
cgQ^o. A-ly.^^ <§«OS ^^M, #7l TflolE yfl^ ui tifl^ol S^-Sl ^ 7>1 ^ 

°11 $>8€ ^B^liEif i^V^, #71 *fl 1 ^^(16)^ 71^ ^ofl ^#£^ 
^-f- #^°1 ^fl 1 ^^, #71 ^ 2 ^*l^-(54)£- ^H^^l^Bl^- 

°l*h ^^tb CCF ^^SAl#^ol ^ ^slofl jsl^* ^ 

£ 2a, 2b^ #7l 51 1^| a>A>^ CCF ^fi^l^l^) ^ £^o S 
*1 , ^<y-^.^A] ^-afl s^-g. 7>^l^ i^^sl ^-?» (normally black mode)* 7)^°.$. 
^)is}<%jL, S. 2a~ &<&3.S. #Efl, £ 2dtt #BfloHA-l^ ul^ ^l^#Efl# q-E}- 

41^ ^1 ^#, ^JtiS]^ cg^o. 7l^0.s 0 5L 3S#^ha- 7H^ Aj^^- 

-fr^ofl ^«fl^ (+)45£, <?1#^1 tflsiH (-)45£ ^£^r» 7>^^- ^cfl 
^ QWPJL ol^ol^l <%^\ i#^^- i ^oj-^a #e)HH A/2 ^>#fil 3l#*r* 7^2, 
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#B)HH^r ^aHM: *\)S-(zero)S- *>fe <^#, *H 2r€^#<?h8: °- 
3. ti>A>A]7l^ CCF» S^fe CCF ^3*1^*1* <£d\]g_ q-Efvfl^cf. 

<38> ^-71 ^#£r, *\3, 180JE ^£^>» 7M7fl e1*8^Bl€ ^ ^ «fl^°l ^ 

tflSlTr (parallel eel OS. ^l^-^^l <^§^ f^'AS #7l sg^^ofl 

^ -f^ U-^=o.S. «B^°1 ^-E.^^ *0*1€i=r. 

<39> s. 2a*IH, ^S-H. ^eJHH 051 -id^^l ^s^s). <y*l* r fe OS. *I 

^^ol -f-^^i, 0£ 4551 ^tfl^ QWP1- #«fl ti^JI, 2)-^ 

^H^^* «Va>a1 ? 1 ^ CCF» JZtfls. ^4, #^r#i!3. 

5}-^^ 5)711 €cf. 

<40> £ 2b°)}*\, ^eJHH 2} 0£ ^^^0] jg^^ ^-tfl 0£ ^d^^"?> 

°1 ^j^JL, OS. 4551 #^<3 QWP# -f-*fl ^^^S W>^J7, 3H^#£- 

CCF* ^*fl *H SHS^^I ^3-^- cf^-, dj^-g- zirfl 

S *34tV ^cfl^ QWP<*IH 051 ?m ^j^tAS h>^J1, 051 3^ ^#£r *i# 

051 ^i^^Sl <^^l^- ^^Bfl7> S)7] nflg-ofl ZLCflS. -f-^H , °1 B| & 

S, ^ ^, ^T, 3 ^7> 2^£H SMB. ^Efl# 5)711 €^f. 

<4i> ^"71 CCF ^>s.= «qofl ( CCF^ m.s§% oj-g-^, 

<>fl3. 3^ zJ&l A^y.^^o)lA^ ^ ^ CCF* ^SH, % CCF ^ei^ ^i^^^. 
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<43> w>sq- ^-ol, ^3. <^?13 °1337fl *H 1, 2 71^(110, 150)^1 tifl^lS]^ 9X 

JL , *11 1 71^(110)^1 vfl^-igofl^ ^ i t 2 CCF #^^(112a, 112bM *V3ltflS ^f^g 
^S^l CCF(112)7l- $X^, CCF(112) ^M^l^r ^ 1 M #^-(114H ^3<H 

9X51, *\] 1 ^*1^-(114)£] #->M|*r ^11 1 tifl^(116)ol *§^S)o] ojo.^, ^ i 7m 
(110)^1 ^l^^^m 2)1 1 ^^(120)ol wfl*l£H 9X^. HSli, 211 2 7m(150)Sl v|l^- 
^7V#(152)ol SU-^, o^eflol ^7>^(152) *HM|fe 2fl 2 ^ 

^^•(154)^1 211 2 ^^^^"(154)51 *HM|fe ^ 2 nfl^(156)o| t§^s) 

<>| 91^, 211 2 71^(150) ^^l^ ^€#(160), 211 2 ^^(162)ol *>afl 

<44> olnfl, a o v 7 i ^ ! ^^(120)^: ^spcMH ^Nl^ # € 

^^^^-S. tiU}Al7l^ CLCS ol^^l ^^fr<?l f^jo S , °H 211 

1 ^^(120)^- CLCtt ^^Hl tfltslH aHJ^ # & € 

^^■S- 71 s.^^. 7V^lJI, CCF(112)^r ^ a^M^l ^ofl 

cfltb SL^ -f ^ ^ ^3-°-^- ^W^lfe 7> 

^W-§- CLC^ S&I^E-l-g- CLCtt Tflfiofl-H 

<45> ^-71 a|) 1, 2 HflW(116, 156) *M ^-*H^r ^^^(170)^1 7fl ^fl ^) <>| 9X^. 
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< 46 > Ma|iS, CCF aj33*l#*H ol-g-s]^ *\) i ( 2 «fl^(116, 156) ■& ^ 

S. 1805. ^£.^>« 7^H el^i^sM ^§Kl70)£r ^i£* °l-f-7fi ^cf. 

<47> neloi, ^-7] l ^##(120)^ afl^^l^ ^*Hr ^eKlB 
; back-light unit)7> afl^^M 9l^. 

<48> ^-7] <HSM dM-#(152) ^ a|| 1, 2 ^^(114, 154)£r #7l E 1^1 o|e|ol i 

A% ^ A 1, 2 M#^-g- -^^tHI ^-g-^- ^ 

<49> o]s> t >a-7l CCF ^^a^l^l^ ^ ^i£M 5^ 

<so> ^ 4a, 4bir ^"71 £ 3^1 CCF ^^Sa]^^ ^ M-e]-\£ 5^A^. 

>H, ^<y-^LHAl ^ Sf^-a: 7}7]^ i^Je| 5.-1- 7l^o.S SAl^ji, £ 4a ^ 

<51> A^o} ^ojAj-, ^ A^H^ o. ^ ^S^o^ -f-^^^M- Aj^fl 

;*}o_ s ti> A >Al7l^ CLCS. ^l^^l ^ i #%& t ^-Afl, ^Afl ^e^l tf\-& a^^^ 
z|z| Al^^ ti>A]-Al 9) if *)) l, 2 CCF *>sjltfl5. ^-S^ CCF, 

H ^j-EfloflAi x/2 ^a}* 7VA1J1, Aj-BfloflA^ 41 aflSCzero)^. 

^ ^SUS o]^^l ojj^^ ; ^-<y^-oil tfl^A^ (-)455 z}"5a}-«- 7>a]^ -£tfl<2j 

qwp, os. ^^-^ 7>a]^ Ai^^o] *n 2 ^a^l^l* ^^15. 

<52> £ 4a^Ai, Mfl^olH ^ 1 ^ #sH)- ^3H1 
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tfltb ^HS^^-g- ^eh^ tiVAl-A] 71 ^ Til l, 2 CCF 7j*l, 2}- 

-f^^ha- c-)45s. ^-tfl^ qwpi- 90s. ^^^.s, «b*m, 9os ^ 

051 ^£#^T<?1 *fl 2 1"^ ^Bfll- 5] Til ^4. 

<53> £ 4b^l^, ^eJ-olH -H-MM.-^ afl^ *\] 1 ^W^- ^-*fl -f^^gr 

# ^d^^AS. tiV^M *ll 1, 2 CCF 7]^ , £M «> 

(-)455i ^-cfl^ QWP1- 7^ 051 w>^]zl, 051 ^i^^ 051 ^1 2 

ZLtflS. 51^iLS ^flAl^l &&*1^ 3 ti.^4iofl £ ^^*V ^ 

^-Hfl* 5)711 €4. 

<54> o]<q. ^O], ^sflo} CCF ^&*l#*HH£r &/£.2.*\ 3\-r£-Qr 

t^^M fl*fl*1fe ^#*> -§-<?! ^tfl^ QWPO] O.S 

<55> Aj- 7 ) ^-tfl^ QWP^ H^S! QWPfif ^3 3, ^, ^ # tfl* 3#*V SL#€ 

f°^i, 3l*H U 1 ^^ QWPSf ^5} ^«V^«y QWP4 HWPCHalf Wave 

Plate) ¥ 7fl ajf^l o]^^ 7 l nfl-^ofl , J7 7 >^ ^ul-g-ol =^ ^o} oi 
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3., ^-^o) ul#€# ^-g-^-i ^ t^^-s *\m 

*\3\5L7} <i<H*m S^SH 9191k}-. 



#71 £-7)1^ «fl^*>7] fl«H, ^"IMfe o^*> ^^g^ ^sfs). 

alS. a.#jL4» 7>^ ^ ^S<>1 -f-sfl, TfljLtil-g-^ Q#f>}jL ^#*T 

-§:* *£#*1 ^ ^ 5£*r CCF ^a*l#*l« *fl^*Hr th=f. 

<g- SE ^-^^r, ^r*S £ CCF ^3£Al#*H ^#*r 

a.^#Oj A^B^ ^^1- S.^ -§-01^711 ^-g-§>J77> tbCf. 

# 3 #4*1 &7}%n Jl4^ 3711 ^Jl4^, ^31 , 1 

Jl4^^-^ M-^" t ^Jl, <^7l^ ^7jlJL4^^ TNCTwisted Nemat i c ) Jl4 , 
GH(Guest-Host)JL4, ECB(Electrical ly Controlled Birefr ingence)4 #^©1 (phase 
Change) S.4# ^ ^ 91^. 

<^7HH, ECBSLEL^ *\3. z\M*}±r 2^ ^Hl <a^^>7ll Hfl^e]^ ^ 

#7ltb ECB-E-^Sl H o v ^^l, 0CB(0ptically Compensated Birefringence) S.= ^ 
^iEAl^-^^ <£ tifltg:^ ^^>o)]A^ 7^ 90£» ol^Tll £jol 71^1 7>7>^J ^1 ^ ^ 
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<62> .£ 5^ ^tiV^^ OCB ofl^^A]^-^^ 7flef3<?l OCB ^ 

SlE^S ol^-^^l ^#-8: f^j^-S SAl^^cf. 

<63> a}^ ^ol, *q i, 2 7]^r(130, 140) ©I tfl^Tfl Hfl*ls]°1 o^, ^ X> 

2 71^(130, 140) Afol ^ofl^f ifflE. 7}x]b ^EfS. o] =o^^| ofl^^( 134 )o) 

7fl7fl^^ o^jt, ^ i, 2 71^(130, 140)2] *fl 1, 2 ^^(136, 138) <>] AA 

<64> JE^JIS. *)H*}*lir ^5*^1 ^"71 *fl 1, 2 71^(130, 140)if ^#(134) a>o] 

aflfe -S-^ ^©.S. e) U (rubbing)^ e] € *0 1, 2 afl^nv^. z}-zj- , ^7} 

^^^(134)^ ifflc ^3.- &<&<ll7}2)- ^5. ^--awJ-^S. el^l^e)^ *fl 1, 2 

5H ^fl^Rr^ Al#, ^ -§-^-Al^>ol tflsf 5 m / sec o]ifl S o>^ bb>5 

Tfl ^cf. n^A| , ^=^5. o] =-0^^] Qij^f^ jl4~§-# s^ofl 7^ 

^71^1 &_O.EL^, ^0} ^o]jl clef. 

<66> ^71 OCB 6fl^iA)^l^ -O^-S.^^. -f^q-, X\ o)Z}- S.^ o. x^o^y] 4=1 -f 

JELsL, ol^- 7fl>5d*>7l ^*fl 2 *(| 2 7l# A>o] ^oflfe 
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<67> Ji#^-§-8: 71 ^<S] #£tr ?2S ^l^o] -g-O^ZL, 

^fliL Hi -8-61 ^^*>t|-. 

<68> ^- ^oflA^ ^7} OCB ^^5-Al^lsl Hfl^S o] s^^l 6fl^^ CCF 3} 

3 5*1 #^1 -8- ^#.2.3. 6 l-8-*H, €^H7H nq-eq- \/4, 3/4- as ^^3^^ ^ = 
^g- **fl ^£S1 3#*> iiW^r 

<69> «V^O} gc Cfa S.^^, *t_££>] Ji^f^ ^ ^J- -f^ 7fljL ^ -g--g- ^^]- 

*>J1, ^>-8-°fl 4^ *fl# 1-^ -8_°J# ^S^H ^A>^ol *^V^ *fl^-g- 

[*^si ^ *}-.§.] 

<70> 4I-7I 4H-*J# ^*>7l ^^H, ^3 *H 1 ^^Htt Oj^^ ol^SjTfl 

«fl*l€ *fl 1, 2 71^2)-; ^1-71 ^1 1 7l^r *§s§& ^"#^#4; -^"71 

CCF(Cholesteric Liquid Crystal Color Filter)^, ol^f-^ CCF^4; ^) CCFf^ 
1H€ *fl 1 ^ ^4: ^71 1 ^ ^oll ^sM, <a^<L3. ei«j 

(rubbing) ^el^ *fl 1 ^7] 2 7}% vfl«-^ofl ^*l*Kr ^1 2 ^ #^r4; 

^7l *fl 2 ^ ^ isB^l ^^1^, ^71 ^ 1 titi^4 -§-<|}*V e^El^ 
*il 2 #7i *fl 2 7i^r ^Jf^l $l*l£Kr ^^4; ^7} l, 2 sfl^ 

°1 ^^Hl 7fl*}]£M, ^ 9J7M «T1^ ^21 7Hb ol^ol^l o^f^§- 

£f-*Hr CCF ^^S.aI^-^11- ^l^-tb4. 
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<7i> -s- ig*$si\ ^ 2 JHHH^, X\g_ <^?>3 °133X1 «fl^l^ Xl l, 2 7)^; #7] 

Xl 1 ifl^ofl ^s}^, ^-^ sHJ-tfl^ isi^ Aj^o.^. Jp-aH^fe- CCF^-; 
#7] CCF #^-Xl ^€ Xl 1 #7) Xl 1 ^ ^ #Jfofl ^sM, <^wj- 

^ ^(rubbing) Xl 1 Hfl^ 1 ^; #7l ^) 2 ^ ^fl-^Xl ^^1^ Xl 2 

^ 31-^4; #7] Xl 2 ^ *HM #7] Xl 1 Hfl^4 #^ 

S eni^^m Xl 2 «fl^^; #7l xl l 7}#s>\ sq-^Xl XI l ^^-X; ^v 7 l 

Xl 2 7l^r2l ^1^-^ofl ^£ Xl 2 ^^4: #71 X| 1 Hfl^ofl ^*1*H, 

^*H=r ^B^lB -a-MH^; #71 XI 1, 2 tifl*^ A>ol ^ofl 7HX15H, 

7>xl^ «j]£L^5. <X^f-<X^ Bf-*Rr CCF °^^^1# 

*1» Xl^^-. 

<72> ^. Mj-^o] XI 1 ^-^Hl TXf^ ^-71 ^^-^ Ajjg^O^ o]=-Ol^j7 ( ^ 

XI 2 -If-^HI i4€- #7l XI 1 ^14-# ^^HH ^HS^ SE^ ^ <X^ 

AjUj^jis. ti}A>A]7l^ ( ^- ^ 2 1RM1 #71 XI 2 

<73> XI 1, 2 -1HM1 #71 XI 2 7m il^'goim ^3- S^Xl ^£ 

Xl^m Wfl^ ^ ^olE^ till^S}-, #7l XMB Hfl^l ^ 3HEi aH^l 51^5]^ *l^Xl ^ 
^€ ^B^l^l* 7>^1^ <XXH ^7}#* ^7>S S^l-Ji, #71 cXeflo] 
4i7>#^- ( #71 XI 2 71^4 XI 2 ^ ^ ^HXl $1*1 53* ^-2.3. 
<74> a. i^o} ^ ! ^-^Hl rcj-s ^- 7l X| 27lt ^>oHl iL### ^7>S. i 

tfafrJL, ^ 2 Jf-^Xl trf^ ^-71 XI 2 XI 2 71 Al-oH iL#f^ ^ 

7>5L £fs}b 33* ^AS t.ViX. 
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^1 1, 2 ttj-e ^-71 Hfl£L^5. 

(threshold voltage) ^7]-^ 3/4- \5] 7^5, #7] afl^^S. <>1^-<>|31 ^ 

^ ^^L^L^ (maximum voltage) <&7}a] \/4$\ ^*>2b8: 7^^ ^-^^-S. 

2 ^-^oll rt|-^ #71 CCF^, *fl# o]^^ ^ s 
3 n}A\A] 7) ^ m.a^o. l, 2 CCFMf^l *}e^S 0]=^ 

*lJL, ^gs] A] 1, 2 ^-^Hl rc]-^ ^7} 4 1 ^-^^^ ^ ^o\) n^JL, # 



<78> — ^Al^ ! — 

<79> £. 6£- *fl 1 ^*HH rcf^ «U}f§ CCF <*!^S^*H1 tfl^ 7fl^<y 

<80> t£ Al ^ ^ ^-ol ( i ( 2 71^(210, 250H ^15. 0)^5]^) afl^s]ol & 

31, *)1 1 71^(210) vfl-^-^^lfe #^#(212)°1 %iJL, %^%^(212) #^-°fl 

tt CCF(214)7> o] ^o.^, CCFC214) #^-<*f|^ 1 -M^(216)<>1 ^^5]^ 9X 

-31, *fl 1 ¥^^^"(216) ^-M^f 4 1 Hfl^(218)ol *§>$s|<H ZLSj.il, 2 7] 

#(250) ^-^-^ofl^ o]z]]o] ^>^(252) ^ »1 2 -¥-^^-(270)°! $1 
3L, *fl 2 ^^(270) ^H 3 -^ ^1 2 afl^nj.(272)ol 5£-° ^ , *fl 2 71^(250) 

^^-^^l^ iL#^(280) ^ ^^(282)ol *>BflcflS aJ^3<H 5U*=K 
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<8i> HHjJl, #7] *\) 1, 2 tifl^=^-(218, 272)^ >H3. ^-^^ a o v ^S ei^elsM & 
fe- ^ ^-^^-S. *H, *H 1, 2 tifl^=^(218, 272) *M ^^Vofl^ 6fl^ (2 90)o] 

<82> ^Al^ofl trf-g- <53j^#(290)-B- ^7l^-«l- jL^ofl Oj-S} ^<y-^7>Al ttjl^L 7> 

3, S^-i- M X/4, 3/4- Xi^l^l 7 >^tt JMS* flS-ilS. ojs^^i 

<83> ^-71 ^^(212)1- 1-^ efl^l (black resinHH ^o] 

<84> ZL^JL, ^-71 JS±^#(280)£r 7l§^ J±#€#S1 M ^ QWPSf ^3 <*};§3} 

"SI— ^S^l *W 33 ^ *1 Ji^fe- ^^-g: #7l iL^(280)^ «31 

2=i8 'fl7fl (parameter) *\) ^ ^7>^<5}t}. 

<85> £ 7*- j$ 7 ) s_ 6 ^ tiU>^ ^S^l^H*!, ^iw-^^l tfltr ^l^*] 

^£^1, ^ efl °] ^7>#^ ^#^2:1- fAjo S £Als;>^cf. 

<86> £ A]tV w>5f ^-o], ^1 i 71^(210)2] ifl^^ ^^(212), CCF(214), 1 

^^(216), z\] 1 tifl^BV(218)^ *fl 2 71^(250)^ iflJf^ 

<^ TflolH #q-(254)°l ^Jl, TflolH ^^"(254) *>Jf ^^Itt TflojH 

^(256H *§^5]<H $JL°oJ, TflolB ^^^-(256) t^e ^^-(254)^ g^r 

«K£«(258)°1 oiji, «V£^]^(258) ^ofl^ °l^S]7fl 

^^-(260) ^ =efl<y ^^-(262)^1 SU-^ , ^(260) ^ J=31<?1 *i 

^■(262) ^3°fl ^ *1 *H , jE.eflo] ^(262) <^Y# ^#^71^ = 313 ^* 
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(264)^- 7Mb SL3l#(266)°1 $-S3<H 2U, is#(266) *HLoflb H.3fl<*l 

(264)^: ^ ELZ]}<£ ^(262)4 *fl 2 ^^(270)°1 ^ , *l) 

2 ^^(270) S}^ 0 ^ ^ 2 *fl 1^(272) °1 ^^=)<H 

<87> ^-71 Tfl °1H €^"(254), «KE*ll^(258), 4ii ^(260) ^ J=efl<y ^1^(262)^ *h 

^B€*li^(T)» ^Al^)^ ^5*^1 ^-71 TflolH ^^-(254)4 

£H *ll 1 «<}-1!=°.S tIMJE tifl^H ^^SlJl, ^^"(260)4 *fl 1 w <^4 

I^M^r *1] 2 "J-^S *\}°]&\ afl^ol ^<gt}-. 

<88> ^-71 Tfloje wfl^l ^ ^H^H tifl^4 wmS^l^BKT)^ <H ^>#(252)^r <>1 

<89> s£ 7 ] ^1 1 ^^(216)£- ^-g- «fl^Jl, ^7l 2 ^^(270)^ -g 1 

oo> ol^> ; ^. ^Ajoflofl n}-E «U}^ CCF ^^S^l^l^ ^ €^11- £^^r 

oi> S. 8a, 8b ^ 4>7l 5. 651 ^Ia}^ CCF ^Sa^i o] ^ M-e^ 5.^^.5. 

*1, s|^3l<y-( m inimum vltage)^- 4 D 1*>^ M ^(threshold voltage) ^]7>a] 

7Mb ££§ 7l§o.S. SAl^^ji, £ 7ab tl7>Al, £ 7bb ^Jl^ 

< 92 > *^o] 33^, 34) ^ti.^^ <g<^,g- ^V^| , 0£ ^M-^hlr ^i^W 

3/4- x $\ #* r l- 7M1ji, ^Ji^<a- #3HlAi x/4 ^^Vl- 7Mb ol^o^^l 
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*H aHUS^-i- ^M^lfe CCF» 3L#«Hr ^^i^l^H tfl^ 

<93> 3E 8a4M, 051 -id^^M ^-4^4 ^^1^ 0J£ -id^'jH :§-i)-£)jl, 0£ ^ 

^ ^17H 3/4- \<S] ^flEfS °l-¥-<H*l gj^-g- t]x\ -f^ 

^^5. W>^J7, -o^^^-o. aH^^-fr tiVAj-A] 71 ^-g- 7>X)^ CCF» HcflS. 
W^^^-S. ^£]<H, 5)7)1 €l=h 

<94> E 8b^l >H , -sq^^ OS. ti^ftf ^-Sfl 0£ Aj^^-nVo] -f^JI, OS. 

a%3.&<& ^Efl^l^ A/4 ^^>S 7Hb ^-ELfe ^l^^l 7^ 3)-^^^-o. 

SL «}flaL, 2)-^^^ aj^ a^^nV-g. «U>a1 71 CCF« ^-n *m ^^%^o] A} 
n»q ^>s)zl, 3^1 3)-^^^ ^f-* 71^ os. a> 

floL, 051 *H OS ^d^^Sl H^S)^ ^^Bfl7> 51 7) nfl^-ofl ZL 

3 S^-oll i^*fl S^£r 5j-olB ^-Hfll- 5)7fl ^tj-. 

<95> HLt-V, #71 ^2:^ ^^l^>7l ^ *V ^ S^JLS^r, <*HS -g-^ 

1.0 ~ 1.5 Vol JI, £{JL 4.0 ~ 5.0 V<HH *r Si^. 

<96> ZL&K, ^7>i, a^JL ifflJEMB ^2 ^^#^1 ^7fl^ofl tr^ ^ 0} 

<97> o]<4 ^-o], ^. ^AHHl o^j-ig 71^- #^ol -§-^£ 7fl^d ^ ^1°> 

^ *^MZJ ^ o^ji, 7l^^ QWPSf ^ X/4, 3/4- A. 
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=?-^2\ ccf ^xai^mw qwp# ^ 



<98> — 2 — 

< 99 > £9r^ *)1 2 ^Al^ofl 4s. JjLjz].^ CCF <y};g£X|;*V*}o] 7 fl^ < £l ^£ 

<100> £ A]tb ^-ol, M\s, <^#3 1, 2 71^(310, 350H tifl^^c^ o} 

2-, ^1 1 71^(310) ifl^-^oll^ l, 2 CCF#^#(312a, 312b)<^l 
CCF(312)» °]^-JL, CCF(312) 1 ^^(314)°] fluL, A] 1 

^(314) ^<H)^r *)1 1 yfl^^-(316)ol ^=)<H 9X^, A] 1 71^(310)^ Hfl^ofl^ 
*ll 1 ^^(320)^1 ^Sj-ji $X^. 

<ioi> Tfl 2 71^(350) ^^Tr <^3H 4i7>^(352) * ^ 2 ^ #^-(354)°l 

*§s§S)°] $1 JL, afl 2 ^^(354) ^fofl^r *fl 2 tifl ^(356 H , 
2 71^(350) ^-f-^l^r iL^#(360) ^ *ll 2 ^##(362) °1 A^S. wfl ^] ^ <H 5>Jt}. 

<102> H^JI, #7] l ^^(320)^ uflijMfe- ^ ^g-^Hr 
-B-qH(380)7> ^ltt^. 

<ios> # 7 ] ^ Xj 2 ^^(314, 354) A}oj ofl^^ ( 39o)ol 7fl*j|£M 
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<104> ZL^JI, #7] A] 1 ^^(320)^: ^Sj-^^i QQQ^ SE^ °\±=- % 

(360)^ <*^3 ^Sofl n}-^ ^ ^o>2^ ^^r>7l ^*fl ^P-Hl^ 

^J^7}^5M , 7}^9\ ^-tfl<*j QWP^fl HlSfl ^» 7^11 ^^yl-g-o] 7^^>Cf. 

<ios> ^-7} l, 2 CCF #^#(312a, 312b )£■ <^-E- ^ ^^Hl cfltb ^ 

^ S-^r -f^^^* ^^j^^-S tiVAj-A] 71 ^ M-^-i- 7}x\, *> ofls. afl 1, 2 CCF 
^(312a, 312b)°l % ^ 3^£#nKg- ^^3- ^>Al^ltJ.^, q.^*] ^ £3 

<ioe> o]<4 ^oi, ,& ^aHHIa^ 7 }^s\ ^M-$ CCF ^SAl^lsq- ^-e) 

^■tfl^ Qwpsq- ^ a/4, 3/4- X^^V^# 7}*1^ ^ = €5- °l^-<Hsl ^# * 
n -£cfl<3 QWP» >$l^ ^ Jfe 7>^lcf. 

<107> o]*}, S.^* -g- ^UHH CCF ^^1^*1^ ^ 6(| 

<ios> s. 10a, lObfe- £ 9^1 CCF *!j 3j S*l ^--g- M-bJ-sE 

S-^i, 91?}*) ^g^o. 7>x] - £ c| 7l^o.5L iEAl^ji, £ i0a^ ^ 

ol7>Al, £ 10b^ ^JX^«3- °!7}Al uf-^vfl&cf. 

<io9> sgo]^-, ^xq ^^HH, 051 ^M-^hi- ^i^^-^o] Tfl 2 33 

Jitf*^ iL^#, ^I7>a1 3/4. A, ^*}» 7HH, ^31^i<a- #3H*1 x/4 
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#A}X\ 9) Xl 1, 2 CCF ^^SLS. <>l-¥-<H*l CCF, ^$H*1 -f M^"^ ^ 

<no> S lOa^l^, «A^olH Xl^€ Xl l ^^-^ -f.*fl &^«\)*\ 

^Wi: ^i»^o.s. tiVA>Al^)^ xl i, 2 CCF 7^ , ±r^\, ^ 

x}X| HVA>S] J7 , ^ ^^^-nlol ztflS »^-£l<H, MSltf ^7>Al 3/4- \2) 
^ 7>^1^ ^!£|S. ol^^^l «^^g- 7]*\ 90S ?m ^%°.S. *}J\IL, 90S. 
OS ^^91 Xl 2 ^^HH ^SH, s^^r 1:^ 5)X1 

<1"> £ lOb^Ai, «J}HHH ^B^fEi Xl^€ XI 1 -f-*fl ^SpSHH 

^*\<L3, aVAj-Al 71 XI 1, 2 CCF Mf-fr 7^^ ^, ^ ^H^^ t\-X\ 
tilAV^ji, S^^^o] ncfls. ^^M, ^31^^ <el7H x/4^ ^K^HM: 7} 

*lir ^€5. ^l^^l ^ ^ 7^ OS. 3^ ^^3. «VfljL, 0£ ^1^^ 0£ 
^i^^oi ^ 2 ^4^4 <H^ir m^r^7\ £]7] ^S-ofl zicfls. ^^-^H , 

5j.^o. gj. olH ^-Hfll- 2) XI ^nf. 

<112> ^o], £ Mj-^cHl^ ^ULsgS. o]-<X^l <*]^## ^tfl<3 QWP^ ^-tfl^ 

QWP ^l-§-^, IS. 3] ^-cfl^ QWP^ ^ Ji^-^f-^r ^"fi- ^ 3X7) 

w ^sls. <y*v xi# i-^ -^^-a- ^ ^.4 ^is]^ 
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*H >fflH.>i 71^- s.^o] -§-#4-5E 7fl*I ^H3* 4^ 

£U, €U-aL7H n)-g} x/4, 3/4- A^^V^-i: 7>^^ ^lJE.^ #tfl<* QWP <3^8: 
^3^* °l-§-*H #tfl^ QWP* ^ $a<H, CCF^l q^s$ Ji4# ncfl 

Sj-ofl 4^ 1;%= A<?]# ^ 5a<H, ^1^ 4! 3)5.1- ^ ^ 
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[^t 1 * 11 

*\3. °l3s]>fl «fl^m 1, 2 71^4; 

#7l *fl 1 71^; lfl-^°ll tg^ig ^^4; 

^r, ^ CCFCChol ester ic Liquid Crystal Color Filter)^, ^l^-^^l CCF#4; 
#7l CCF^ #Jfofl *§#^1 *\] 1 ^ ^^4; 

#71 1 ^ ^ #^-°ll ^#3^, <a^-°5- scrubbing) ^e)^ »1 1 «fl 
#7l ^1 2 71^: tfl-^^l ^ *1 1}^ z\] 2 -f-^ 

#71 2 -f-^ ^ 3*1*}^, #71 1 tifl ^4 3*8 

2 tifl^^; 

#71 2 7l^r ^l^-^^l ^*l*Rr ^^4: 

#71 ^| 1, 2 tifl^n]- A}o] 7fl^£l^, <£7M Wjl^. 7^]H 

* SL^tt CCF -^XAl#*l. 



2] 

<^#3 °1337ll tifl^l^ l, 2 71^3}-; 
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#7] A] 1 7l# ifl^ofl ^^£|^ > s.^ sj-^-cflo^ ^e^-g- ^30.5. ^4^1 ?1 
tt CCF^-; 

#7l CCF #-*jMl *§#£ ^1 1 ^-^^^-4; 

#7l »1 1 ^ #-^1 *g#sH, ^#^0^ (rubbing) ^e]^ *11 1 «fl 
#7l *ll 2 71^- xfl^ofl ^*l*Kr *j| 2 ^ 3^ 5 

#7l A] 2 -f-^ ^ *Hfo« #7l A] 1 afl^^ ^£.3. 

^e)^ ^ 2 «fl^^; 

#7l 1 7l#^ 1 ^^2)-; 

#7l 2 7l^ ^-^ofl 2 ^^2)-; 

#71 *)) l afl^ofl ^* ^€^1 ^^lJE 

#71 1, 2 «fl^ A>ol ^ofl 7fl7fl^^, ^l7>Al ^JE. 7>*1 

^ i^f^ CCF <aj35.*l#*l. 
3] 

^1 1 *J-<i Si^H, 

#71 ^i^^-^S ol=Lo^ CCF ^^5.^1#^1. 
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4] 

5] 

^1 2 ^1 5^*1, 

2 3g^£r ^l^^i CCF ^^SAl^. 

6] 

^z^o] ±7}^ ^7\S. £fs}^ ccf ^a^l^l. 
7] 

^>7l o^joj ±7}^, ^7} A] 2 7)%3\- A 2 ^ ^ A>o}ofl ^ *1 *Kr CCF ^ 
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*H 1 *M 9X°]*\, 

#7] 2 71* A>o]oi] iL^-g- ^7>S JL^Vfe CCF 

[^n 1 * 9] 

2 ^-ofl &oH, 

-S-71 *1] 2 ^^3if ^ 2 7l* A>oloil i^-g: ^7>S i^}^ CCF 
10] 

^-71 «|£iS ^l^-^^l -g-^ ^(threshold voltage) 9}7}X\ 3/4. 

^^m* CCF ^S^l^l. 

11] 

^7} ttjl-EL^I^ ois^^i ^ ^j7^ ^-(maximum voltage) ^7>a] x/4^ 

7>^1^ CCF 
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[^T 1 * 12] 

*n 2 a^H, 

^-71 CCF^r, €3 ^3. ^3.^3. 7> 

1, 2 CCFlr^f^] ^V^tfls. <>l-¥-<H*l CCF 

[^t 1 ^ 13] 

#7} 1 ^tg^rx*. ^ ^^j7 ; ^-71 all 2 ^ ^ 

sfl^xr CCF 
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CCF(3*£!E|0 
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[J£ 2b] 



<(+)45£/(-)45£ »c||e* QWP) 



1 



4> t 



'CCF(^sas) 

*l 1 ?IB 



[51 3] 




150 



152 
^154 

| 

j- — -170 

i 

-J 116 



110 




-cr -cr 



120 



,180 
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IS. 4a] 



M4W 



90£4!QS(«i) o 



<(-)45£ QWP) 



*2GCF««g Nprp 

XI 1 CCFSS^/ 



N ' *l 1 

(CLCESEh^SIE^) 




[51 4b] 



((-)45£ OT^QWP) 



_J 

. fll 2CCFSS£ * 

<■ ^ (844 3Ef^|^^) 

' — V— — -*tl 1 CCF^fl^ 



CCF 



> *i! 1 
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[£ 5] 




[Si 6] 




r 



252 



272 



218 
216 
214 
212 



210 
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[£ 7] 




15- 8a] 



V=V i; ^|xiS^ 



4- 



•CCF(ifSSS) 

-*y 1 7|e 
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[S. 8b] 



OS. 



4> 



<*i) 



CCF( 2*£!EiO 
-3N 1 7\& 



[5L 9] 
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[S. 10a] 



r 



90£dS3(*l) o 



I 

. *il2CCF#2S ^ 

N x| 1 CCFSS^' 

^^Xfl 1 7|» 



(CLC 



CCF 



[£ 10b] 



C 



4- 



(*1 



*1i27|# 



V= V 2 ; 



H 2CCF#S£ N 

*U 1 CCFSS^ 

* 1 7|» 
\ *i] 1 




CCF 
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